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Abstract. Hyperadrenocorticism (hac) is an endocrinological disorder characterized by an 
increase in glucocorticoid levels, which will progressively or suddenly induce clinical and biological 
signs that may vary from one individual to another. 
The research was carried out on 10 dogs diagnosed with HAC by dosing their basal cortisol 
and following synthetic adrenocorticotrope hormone (Synactene) stimulation; we used Elisa (Snap 
Reader-Idexx) method. Clinical and biochemical exams were performed in order to highlight potential 
changes. Following clinical exams we discovered the next clinical signs, ranked from most to least 
important: lethargy and limited tolerance to movement, muscular atrophy, myotonia, polyphagia, 
increased liver size, polyuria and polydipsia, abdominal distention, alopecia, cutaneous changes, 
reproductive disorders, cutaneous calcinosis, neurological signs. We did not record cutaneous signs in 
young dogs diagnosed with HAC, as it was the case with older dogs. The breeds affected were diverse 
with the highest occurrence in Caniche. The dogs were on average 7,6 years old (4-11 years old) and 
the most impacted were the male individuals (70%). 
The biochemical blood changes were variable and consisted of: an increase in ALT activity 
(by 100%), in alkaline phosphatase activity (by 90%), elevated cholesterol (by 60%), and glycemia 
levels (20%), hypercalcemia (by 20%).  
It is necessary to examine any dog, which exhibits the clinical or biological signs described by 
the present study for an early diagnosis of HAC in order to prevent the devastating effects of 
glucocorticoids 
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INTRODUCTION 
 
Hyperadrenocorticism is associated with excess production or administration of 
glucocorticoids and it is one of the most common endocrinopathies diagnosed in dogs. 
Hyperadrenocorticism is rare in cats. The adrenal cortex produces approximately 30 different 
hormones, many of which have a little or non-existing clinical significance. The hormones 
may be divided in 3 groups based on their predominant action: mineralcorticoids – important 
for water and electrolytes homeostasis; glucocorticoids, which promote glucogenesis; as well 
as low quantities of sexual hormones, especially male hormones which have a mild 
androgenic activity and are rarely clinically significant. The main glucocorticoid, the cortisol, 
is produced in zona fasciculata and zona reticularis. The sex hormones are also produced in 
these two areas. Glucocorticoids secretion is almost entirely controlled by the 
adrenocorticotropic hormone (ACTH) - produced and secreted by the anterior pituitary gland, 
which is in turn controlled by corticotropin-releasing hormone (CRH) released by 
hypothalamus. CRH is secreted by the neurons from the anterior part of paraventricular 
nucleuses of the hypothalamus and transported to the anterior hypophisis (pituitary gland) 
through the portal circulatory system, where it would stimulate the secretion of ACTH. There 
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is probably an internal control or „short loop”, of negative feedback by means of ACTH over 
CRH. The ACTH secreted in the systemic circulation determines a release of cortisol, and 
thus concentration levels increase almost instantly. Cortisol has direct negative feedback 
effects on hypothalamus in order to decrease production of CRH, and on anterior pituitary 
gland in order to reduce production of ACTH. These feedback mechanisms help in regulating 
the concentration of plasma cortisol levels. 
Secretion of CRH and ACTH is normally incidental and pulsatile, which leads to 
fluctuating levels of cortisol during the day. Daytime variation overlaps this type of secretion. 
It is appreciated that CRH, ACTH and cortisol levels are most elevated in the early morning 
hours in dogs and in the evening hours in cats. However, it is difficult to confirm a real 
circadian rhythm of cortisol levels in dogs or cats (Kemppainen and Sartin, 1984; 
Kemppainen and Peterson, 1996). The incidental secretion of CRH and ACTH is perpetuated 
by the reciprocal effect of cortisol, which act by negative feedback control. This reciprocal 
arrangement does not persist during stressful times when both ACTH and cortisol stay at 
elevated levels, because stress effects have the tendency to overcome the normal negative 
feedback control. Stimulations of immune system activate as well the hypothalamic-pituitary-
adrenal axis (HTPA axis) because the cytokines - mainly interleukin-1- stimulate the CRH 
secretion in the hypothalamus. 
 
MATERIALS AND METHOD 
 
Research was carried out on 10 dogs of different breeds, aged between 4 to11, predominantly 
male. The dogs were brought to the clinic either with clinical signs susceptible of 
hyperadrenocorticism or due to other suspicions and later on, following investigations was 
diagnosed with the Cushing syndrome. We used the ACTH stimulation test with an 
intramuscular injection of Synactene (5 mg/kg) to establish the diagnosis. The cortisol levels 
were determined in the morning and two hours following stimulation we performed the post-
stimulation determination. We used the ELISA method and a SNAP CORTISOL kit for the 
cortisol dosage and a SNAP Reader device from IDEXX to read results. We collected blood 
samples in Lithium-Heparin vacutainers prior to cortisol dosage, in order to determine 
biochemical, gas and electrolyte levels. The equipment we used was Vet Test 8008 and Vet 
Stat provided by IDEXX. All animals were clinically examined and we ran an interactive 
anamnesis with their owners in order to obtain as convincing a data as possible. 
 
RESULTS AND DISCUSSIONS 
 
Hyperadrenocorticism in dogs originates in 85% of the cases in the pituitary gland and 
in 15% of the cases in the adrenal glands. Early diagnosis of the syndrome is important in 
establishing adequate course of treatment and enables reduction or blockage of serious or 
irreversible clinical signs. The specialised literature quotes frequent clinical signs displayed 
during the evolution of this disease; their percentage and ranking order is rendered in table 1. 
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Tab. 1: 
Clinical signs and physical examination observations in dogs with hyperadrenocorticism (after Nelson) 
 
Clinical signs Physical examination observations 
Polyuria, polydipsia Endocrine alopecia 
Polyphagia Epidermal atrophy 
Wheezing Comedones 
Enlarged abdomen Calcinosis cutis 
Endocrine alopecia Hyperpigmentation 
Weakness Enlarged abdomen 
Lethargy Hepatomegaly 
Hyperpigmentation Bruising 
Neurological signs (PMA) Testicular atrophy 
Stupor Newurological signs (PMA) 
Ataxia  
Circle walking  
Pointless walking  
 
Following the clinical examination we performed, we noticed that clinical signs are 
different from the ones mentioned by the specialised literature and that their reversed 
percentage order is completely different; the important aspect relates to their connection to the 
age of the animals. In all animals, regardless of age, we found predominant: lethargy, low 
tolerance to movement, muscular atrophy and weakness. Cutaneous signs are nearly absent in 
young animals while polyuria and polydipisia are moderate. Adult animals show obvious 
cutaneous signs while reproduction disorders; polyuria and polydipisia are highly intense. The 
main clinical signs shown by the cases included in our research are rendered in table 2. 
 
Tab. 2: 
Clinical signs discovered in dogs with hyperadrenocorticism. 
 
Case no.  1 2 3 4 5 6 7 8 9 10 % 
Polydipsia and polyuria 
 
- - + + - - + + + - 50 
Polyphagia + - + + - + + + + - 7 
Abdominal distention - - + + - + + + - - 50 
Hepatomegaly - - + + - + + + + - 60 
Muscular atrophy 
/weakness 
- + + + + + + + + + 90 
Lethargy, low tolerance 
to movement 
+ + + + + + + + + + 100 
Skin modifications - - + + - + + + - - 50 
Alopecia - - + + - + + + - - 50 
Persisting anestrum or 
testicular atrophy 
- - + + - + - + - - 40 
Calcinosis cutis - - + + - + - + - - 40 
Myotonia - - + + + + + + + + 80 
Neurological signs - + - - - - - - - - 10 
 
The dog breed participant in the study varied from small size (Caniche) to large size 
(Romanian Shepard). Although the specialised literature states that small size breeds are more 
inclined to develop this condition, they represent a low percentage in our study, while the 
medium to large size are predominant. Animal age varied from 4 to 11 years old but half of 
the dogs were of average age and the other half elderly. There were no diagnosed cases under 
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the age of 4. Despite the fact that the specialised literature affirms that the females are more 
impacted, our research has found the contrary as males were more affected (70%). Table 3 
shows the clinical cases categorised on breed, age, gender and cortisol levels pre and post 
stimulation in nmol/l.  
 
Tab. 3: 
Clinical cases categorised on breed, age, and sex 
 
Case no. Breed  Age/ 
years 
Sex Pre-stimulation 
cortisol 
Post-stimulation 
cortisol 
1 Caniche 4 M 209.70 805.60 
2 Amstaff 4 M 162.60 820.00 
3 Caniche 11 M 170.90 780.40 
4 Romanian Shepard 8 M 275.90 827.70 
5 Boxer 4 M 157.30 742.30 
6 Pitbull 10 F 179.30 709.10 
7 Samoyede 9 M 124.20 681.50 
8 Caniche 10 F 212.40 827.70 
9 Cocker 9 M 184.00 740.00 
10 German Shepard 7 F 190.00 810.00 
 
Following biochemical examinations we recorded data similar with the ones listed by 
the specialised literature. All cases showed increased enzymatic activity for alkaline 
phosphatase and GPT. Serum cholesterol levels increased in more than 60 % of the cases and 
may be a biochemical indicator of Cushing syndrome, nonetheless non-specific. Two cases 
showed hypercalcaemia. However this was correlated with systemic tumour related 
conditions. The most striking biochemical aspect was the presence of hyperglycemia in only 2 
% of the cases. Since half of the animals were young, they have probably had better 
conditions to adapt. The two-hyperglycemia cases were diagnosed with diabetes as well. 
It is mandatory that clinical examination of animals, which show dull signs, be 
conducted more thoroughly and always accompanied by complete laboratory exams, which 
can uncover significant biological modifications. 
 
CONCLUSIONS 
 
Following clinical research on hyperadrenocorticism syndrome the most affected 
breed is Caniche. However, medium to large size predominantly develop this condition. The 
most impacted sex is the male one - 70% in sharp contrast with specialised literature, which 
states that females are inclined to develop it. Average age was 7.6 years old but half the cases 
were diagnosed at the age of 4. 
In order to avoid diagnosis errors, plasma cortisol levels must be determined after 
ACTH stimulation. 
The most frequent clinical signs are: lethargy, intolerance to effort, muscular atrophy, 
weakness, myotonia, and polyphagia. Clinical signs depend on the animals’ age. 
 The most important biochemical modifications are: ALP (alkaline phosphatase). GPT, 
cholesterol (60%), hyperglycemia 2%, hypercalcaemia 2% 
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